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(54) DRIVING CIRCUIT FOR ULTRASONIC CONVERTER 

(57)Abstract: 

PURPOSE: To provide a driving circuit for an ultrasonic 
converter, which circuit can automatically stop the 
driving of an ultrasonic converter when the driving 
frequency becomes out of a resonance point tracing 
range and can effectively prevent parts from being 
burned and damaged due to mismatching. 
CONSTITUTION: A driving circuit for ultrasonic 
converters (35, 36) is so composed as to have driving 
means(37-47, 49, 50, 51-1, 51 -2, 56-60, 66-74) to trace 
their resonance points and drive them at the resonance 
frequency and monitoring means (77, 78) to monitor 
whether the frequency to drive the ultrasonic converters 
by the driving means is within a prescribed range or not, 
and based on the output of the monitoring means, the 
circuit stops the driving of the ultrasonic converters (66, 
75, 48) when the driving frequency becomes out of the 
prescribed range. 
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(57) mm 

ia*«JElft»(35.36) *0*«Ejft*it* 
L T£«f3&8tr-f£ltl1~ £ KHl^g (37-47, 49, 50, 51- 
1,51-2, 55-60, 66-74) fc, C<Offitt#«(Z i *fl»E 

n*ttKiM» * e»+ * mje^tEH u * * * 

Mxtz t ft , l»|EiB*«ESE*SOB[»S:flfjhS-ti-4 (66, 
75,48) J: L/c £ t HMtki"*. 
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J: ^«*Lfcct + 

5fc*fe**4 7 5-.MI£#JS:*lB:«tfc£i: 
[0 0 0 1 ) 
[0 0 0 2] 

[S£*w&#r] ffl^4*1Ui» 
#«JBiSftii*ffir*f ! l : *i&SEU <k o TSEfti-* . 

[0 0 0 3] Z0>£ n %Z tfrh, {fllX-tfiS^ 

7 (PLL) *^0*JRAia«|IItt*fflv»4tO**»* 
SilTV»4«, 

[0004] m^WL&temi; H9 tcjEmMM 

r, -t yy> 9 L&£x>'*v*is? c t, znunmss 

)8i:*v'Tli, -fti:SHB$lC d *iTt> ST*- 

[0005] - 1 <Dmm^.j± t rnnrnm 

t<0ffiffiM^«0^fSSc4*ttli^ HI 0 Atc^-T J: 9 Ufc 
I), ifc-f >tf-r>* I Z I <7>JiJi£ifc#1£(±. HI 0 
BCftiiUii, fib*,, l£*BM0<i. #ffi.£f 
, :feJ:tf-e<OittfM>E#«j&f 1 . f« f 
>tf-r>x I Z I li, *iM*f, T*/K E*«.*f 
1 , f 2 mtiio Lfc^oT, ±IE<0PLL^ 
<0#j8*.3&Ji®8&£ffi'V»4.1i:U.fc»J, 01 OA, 

m. a t izi&m-t 4 c t § 4 o 

[0 0 0 6] 



(2) fflf 7 - 3 1 3 9 3 7 

2 

fi W.T*4^»iif2 Ja±<o«(;^4 0 

<±> ««iH!*si»#uHl<bl*. ffl*jS«lfe»<o*«fflife» 

[0 0 0 7] Lrt'U fiE*(0|ES*mi&l-*oT(±, ±& 

»*>ffei-#*jai&JS**-e lt-<^o SftJBtt 
^ri^SgotEBrt^Mx-C <> . -?-n4rfl!glJ-r4 J: o UL 
Ti>ftv». Z<ntz#>, -e«)*lSHjfta 

f&Ti-4if^i)-ci < , -znvm-cmwizmiz 

[0 0 0 8] c:o§£9l(±, ^«±Tit£*wfflIA|:i| 
P*ihr-#, i^^ms«o^*tt®^ i l ; iJttfft:'#4J:Ta«) 

ti-4t<0T-*4 o 
[0 0 0 9] 

30 [»«*W*-t4fcii)<r)#S] ±|ElWS:a*-r4fc 

t4-*U, i»Eft*ftoB»i:«^v»T, ItElHI 
iEi*^1?lh$-*4 £ Tm&LtzZ t i&m.t-tZi><OT 

[0010] «rEiE«^a^m*ua6^*r«rEja*iK 

[0 0 1 1 ] 

H ta o 7t 7t *5> \z , Eft ffliS &* f »f ^<7)$5 ^^!U 
50 <!:, ^OE«^a<offi»U*^^rS««S!}ftSOEfJi 
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3 

* #*» U » it i" h Z. t W pj m t Z> o 
[0 0 12] 

[Xtfcffl] Bill, C05feW^-**«4r^1-<>^T-* 

6i±, PLL 3 7<?)*tl(:lo'^T-7 7f>^h7> 
X3 8 t^LTK»-T4J:^iii-*o JltiS^ 6<i, t 

[0013] PLL37lt fifcfflJt«5S (PC) 40 

*<n^i;9 fr&tjiT + urm^^fe^bT^- 
^rf.s-fA 1 ;u--7-7 aM2t, «E»J»*ffi 
S (VCO) 4 3 ^rtoTiffil, -f-ir 4 
1 &;U--7'-7 1 )V9 4 2 t^LTVCO 4 3 

[0 0 14] VCO 4 3 Officii, 7^^4 4i:«ia 
i"4fc*U. »Bi»4 5t»)BLr7^^4 4i:« 
*frU itLUi-l) VC04 3frh&jj2ftZ>ftfZWL<om 

HWUKftLT, ffitST-3 6P3tfO«tJB:«r»tt«:3l* 

li^-f 7f K-^tA'y^ .7^;^ (SCF) 

COJ;dU. 7^^4 4tLTSCF4fflHi 
<i\ vc0 4 3(0»fi)B»a#«ftLr.t, -7>r;u*m 

[0015] -7*^*4 4<7)tH^Jii^ iiipS^^HpTfiE 
&«EMffl4l«EIB (VCA) 4 6, /<7777>7 P 4 
7, *>f yfBB4 Z&tXF&ftykm 4 9 tgT77 
f /^fflh7>^3 8 0-^fflUz«|&-r^ 0 ^coi: 0 
IT, * > ^ffl h ^ > * 3 8t:J; 19. tHibT-3 6 <7) 
Htt% t f^e»0B^ t £ 5Mi L T**l W*fe» t El & 
t*U, ***«*4 9 tHWti^lRtt^ 3 6t07 

[0 0 16] StJlf*SSl4 9 ^^Tffili^-3 6 UJn*>* 
UEfc «t T/mSh^ 3 6 lca^4*8Hi, -7 v * > b 

■mj|»*ll*I»5 l-lfc^tfS l-2i:ft»LTH* 

[0017] S2(i, ■ SSE^ttl|nI8&5 OiJ-tVH 
ftiiffiS 5 1 - 1 , 5 1 -2V>—m<Dmifc : $:7F'ti><OV 

hho SSftT-3 6 utni*>**Ei±, IftJjts 2 u J:£5^E 



(3) 1?i¥7 - 3 1 3 9 3 7 

LttE«ttliItVWJ:oi:t4o 4fc. 

m***ft«»«»5 1 -2i:«i&LTm»t*m«*i t 

[001s] vr ^ mm • msEifcajiiiK 5 0 -e#; 
as l£*e • *tt«i*iMi(HS5 1-1,5 

1 - 2U«|&LT«Efitaifll*V*J:a f *SEttta«-?-I 

titi^nfly^omas: * 5ft u mm -c * * t * 

[0019] Bl U*v»T. %lii*1tH»5 1 - 1 
<bft4*Et«ti«*U\ Jt«S5 4*5 llfftttltttttlEI 
5K-e-fl-FilfM&U Jt«»5 4U*3v>T«Efl:« 
ffi-^^v *ft**tt^U3[slK 5 5 U45w»T*E«ffi«* 
<0|fe*Mt I V I SrteUJ-t* J: -9 CtSo Mf**i 
♦IS 5 1 - 2 7&^f»<bix^)«i3£tftai«^li. it«»5 6 

6 UiJV*T«*tt*fl|-» 6 1 ffc^MttfciiilSltt 5 7 1^ 

j3v^T*»«a«-?-oiftw« 1 1 1 i«ktt-r*x^ui- 
[0020] it«»5 4*»e>»^>ft*«att*«*ffv 

11, tt«Jt«&5 8Cft»t4 PLL37^i 
Rt4PC4 OW/fJT^XMT-VCML, it« 

8i:tt»t4t*i:, X-f7fM5 9HrLTPC4 

jo ^amsg5 5*»<9»f>n**ffittw«-?-«>«*** 1 v 1 

l±, *EJttt» 6 OHtt*&LTBff5cWK5£tttJtKL, 
[0 0 2 1 ] ^WiTlcLT, te+Bit^Sff 5 SUii^T 

A*I«rW» LT P L L 3 7 a^tfl&iftgftffcU^fi 1 Lfc 

[0 0 2 2] H 3 11, tt*lt«» 5 8 J3 1 y*mJEit«Sf 
6 OO-0iJ<Otft&£^1-*> COT* fiC«ittt»5 8 
(±, 30«D-7'j7-/7n7 7 (D-FF) 6 2, 6 
3iJ«t^6 4t, ORy- h 6 5 t«rto-CtIfiSc-r*o 
Jt«S5 4*'f>»&ft4WEte*flr*0v H> D-FF 
6 2C0DA*3g^(;fit*&L, Jt«»5 6***9 »<b ft** 
mtiLmm j %rd\ H. D-FF6 2ff)?n 7 UMfi: 
50 tt*&1-* 0 wOD-FF 6 2OQttl*i3J:0 f Rtf.Qm* 
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(4, D-FF63^^n7UMW^'D-FF6 
4<Otxjy ? XjjIffiTiz^ix^nmSl, ZixhD-F 
F 6 3 is XV s 6 4 0Q£fc*£ORr- b 6 5Uf£*&L 

m-^-ift&t n iz1r& 0 D-FF63:fcJ:LK6 4 

^DAiS^Uli, Vcc^eniPi-^>o 
[ 0 0 2 3 ] mEitScSf 6 0liOPr>^tc 

»fcit&«Eftffi«^>«*-MI I V I fcttttU *SC 
A^JB^J-KKJeWEVset fcfllSPLT* Wffi^^D- 
FF 6 3 J3 4: 0**6 4(0^ 'JTSfCft^t^o 0 
Ry- b 6 5 0m^J(i> n > b n-;u|§]j&6 6 (13 1 # 
fig) t*U, n > h n-;u|5]K6 6^f>«iD 

-FF6 20^J7iK'i-t7 h 

[ 0 0 2 4] HI 1 U£^T, «H«[^mig|K5 7 
<bix**iH«Wl«*o**Mt I I Hi, *»i»«HIB6 
7 0R*KA#»^t::flttM-*o ^«>36ttflMBISI&6 7«> 
*K«X»J»T-U«i, ««ffiK«IilK6 8 <7)K5e<§ 

«*UW-lSi-4-56*ait-ee»StL4 J: ^ 'J57^ 
@K 6 9Sr^LTVCA4 6 Oi#«^SrW»i"4 4 7 U 

+*o *stttia5eia»6 sea, m*««R5eflji»rsei£ 
tan 7 o tfg:5g**re»tt5fefflpr*ift«L»7 1 1 *k 

t1\ :il^3> b n-;w|5ltt 6 6 ^ <b <7)fg-5§*U^o*^ 

ESS 6 7 J: ici-* 0 

[ 0 0 2 5] COJioU, mmtk&®t&5 7frh'&h 
ffiACio%»TVCA4 6 0li*I^=SrftlJffl!LT/<y 77 

Z>Zt tfX £ . ^> KfcT-X 3 5 OSdB*— 5EU1-4C 
[0 0 2 6] 3Vhn-^0B6 6Clt F'J^lBSH 

Cit*»«»7 4Ufl»frLTR5§lfi» 7 4 
»**S2fti"***«*^r.f £§§±$^&4:-oi::-t£o 
-<o*iH«^^r.f (i, ±»L7t£oi;ttffiJfctttf5 8 

OfflW^TU^ y-^ilKS 9 £^LTP L L 3 7 

10027] 0 4-1217(4. m i tc^-rx-f vrmms 
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85 911, MttftK^i fcitMW^r.f 
it-Fit 3 *-r- b'<v V r 2 5 - 1 5 - 2 tcfit 

Utt«JtlM*5 80|ll*i:I8«»L, 3X7-^^7 
7 7 2 5 -2^Wfflia : fUfl[ffiJttt»5 8 0aJ*>£f > 
/<- * 2 6 *#L"C##LT, f£*aJt$5e^5 8 0HJfl^ 
»W (H) U^;n:*^hli:, WilflEvJEfitffiia-?-^ 
i o- (L) i/^i:*ikli:««i*« 

ref WilPLL3 7rt^)PC4 0(7)RAMi L 

70 i^cLfct <r>x*>z> 0 

[ 0 0 2 8] H5U7f:-f 7f0»5 9(4, VXftffi 
*J:VaSS»«#^r.i -tit -Fit AN D^- 

b 2 7-1*3* 0*2 7-20-^A*«?i:ft«t4 
AND^- h 2 7 - 1 <7)t^OA*i? Ufiffi 

Jt««5 8 0HJ*S:E«tt»L, AND**- b 2 7-2 

20 9 ^IKPL L 3 7rt<?)PC4 O^RAM^Ufttt 

[0 0 2 9] H6 U^i-X-f y^0&5 9 14, WSfcttffi 

vT3 0-l&XV*3 0-2CMn«i:, T^n 
n^7f30-l OM!»«^-Ulifflit«S5 8 Oft*) 
4ritt«ftf£U TtD^*^ y^-3 0 - 2 coftiJ«3S^-U 
&*BJt$xfl5 8^)111*^^ 2 8 Sr^LTUW&L 

f£ffiJt$£f?5 8<oiliJ* f Hi/^;K:*4i: 1*0 

30 f ^r.f S:, tilf'ilPLL3 7rtc0PC4 0ORA^ 

[0 0 3 0] E17(l7^i-X^ y^IslK5 9(4, «»ft« 
i34:D c mmM^-^ref 4: -tit-Pit U U-»*3 
1 - 1 jfo J: LK 3 1 -2 UflfcS&1-££*U, U U-3 2(1 
fi[«ittt»5 80tHtl^«t*&LT. tt*Jttt»5 8C0ffi 
WHl/^;H:*^i:J(:, (Rlx.l^'J 3 2 S:PB"»L 

2WUim^.f -Pit-TitPLL 3 71*1 
OP C 4 OORA^JI^CMti 4Ti:L/:tOt* 

40 4o 

[0 0 3 1 ] m 1 b U ^£tt*0B&7 2 <b O 

b U^Mf-§-(4^^>^ 7 5(:tMLT*»>> b L, -t 

KS4 8 SrOFF-r^k^U, a> 50R*i 

Lf/n-rfx y ?m<o&ity<i K7 6 £**T£ 

^@K6 6 rt* <b <7> »J -fc v bfg-f-tli: 'J -t y bi"4 4 0 

[0 0 3 2 ] P L L 3 7 ^^1^^ 4 ^- ;U 

50 ^420th^(4, D-/U7-f (LPF) 77Ci 
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ttf&U ::tvc04 3<a»H*p«EE*u*i ft**'* 
< t$k<r>j 4X£|S£*1-£ tci"^ 0 :ol PF 7 7 
Officii, > K3>^l/-^ 7 C-T 
VC0 4 3 0jtiti®iKSfe|EHS:KWL-C-E-ii* f nFf^0|E 
H*r*Mtfcfc*U. ^> hn-;HlB6 6U'J"t7 h « 
*S:m*i"* J: oi:t4o 
[0 0 3 3] tit)^, VC04 3(i^-7 , 7'f;^4 

2 *»e>OHlH*JEUJ: oT««ajS»* f SEjt1-4^ P 
LL37 i>mVt=f- 3 6 0*«jfta*|M|*»fen*t* t > 
VC0 4 3 0%KJH«ftrt*^>**4*:«±*llfe«lRS* 70 

m+*fc*U, VC04 3^»J«l*E*^^> K3>^ 
U- * 7 8-C£at4 0 

[0 0 3 4 ] VC0 4 3 Ufly&Sft&»J»1Eff 

t±, )U-7°y i 4 2 U J: oTafe£fIS¥rtlt£ft£: 
a-SJ-fcft***, «ili'PLL3 7 0PC4 0i:x7vb 

* 4 2<7)KfKl<toT*^5|iK7SiS^<)OUl-^ V 
CO 4 3 liflW&Sft&iMfflllKIEUti. PC 4 0<0 2oo 

7 8 0ftftKK»*S£#;L&0-C\ ,I*>0!lT*li±. 
5EL/wJ: -9 tCLP F 7 7 «rlf ALT, X>>W ? / >f 

[0035] n> hu-;u[p]&S6 6 iZ(±, MRjT 

3 6 <7) ON/OF F*fM9p-t& 7-yh^fyf79 Srjg 
StL, :07^Xf;f7 9HO«, Jii£L/wfi 

fflWI-fcJ^Ul-ai:**::. i@^r£> J: OWI^L^ 30 
mMiffc&i-ZW^-v h 8 0, *$J:0 f ^> Kfcr--* 
3 5<7)-/n-yi^tf:»), $JBfcgGfi£ 

[0 0 3 6] tiT> :<0SM^gMft^ [18 

X^-yf 7 9O0FF4ftffiT(i, x >f y^@g&4 8liO 
FF, X^f 7f@B5 9«i. 4<7)tH^£P L L 

3 7 OP C 4 0ORA*3gT-Utt*&i"^> ill:*«?fL 
Tt^o ^0«tB.**?>7 v Mi7f 7 9 SrONtCi"^) 

CiiUJ:t)3>hn-^HIi6 6«±#S»«*S:». 40 
f£*BJttfc#5 %t$&Vii*?>* 7 5t»Jt7 b-T^i:* 

1 tattLT*offi**tttt*MHtt6 7i:ft»t 

h , ;^mtj[s]ss7 2^^stiLTKh , ;^ai^ii] 

S&7 2*<b h U *fflr*«r»£3-£&o ZiXiZX ^ PL 
L 3 7Utt, *«»7 4*^X^f 7f@K5 9£^L 
T, 7 3<7)th^^^LTgl«^ ? ^^i-^> 

* r6f 7H*r££tU %<T>m^ PLL3 7I1S 
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[0037] iRiHi?- 3 6 a, ttattetft^iuft 6 

8 0Pl»tS7 1 "CKSES*ifcftVr»5e*iS-cei»»llflp 
Sft&CDT, HUT- 3 6 CiD^^SEUO^ 
>x<7>*£ $ fcliitffilL, Lfcrt^Tlfift^S 6 Uirate 

IftL^IT-X^rt X" J: oT^fti-^o C<OB?»1tE(7) 

gftii* EE • IsMfcttUSltt 5 0 , £t&Jtf«B3i 5 1 - 
1 > *it«tttaiHi&5 5 S:^LT*SJt«»6 o-eE« 
£ft, -fn^K^EffVsET (H3#?B) ttT, -r&fe 

B#*T% f£*HJt«C^5 8 U<f *-r*«** c aasft 
o 

[ 0 0 3 8 ] fi:ffiJt«!S5 SUi^TIi, «Sittt»6 
0rt^**-r;Uf§^ ? ffi;tt$ft, *»oJt«!»5 4*><b 

Ofi+IH^k 3fco/cB#*T% ^ili** f Hl/^ 
JUfc&oT*-^ K£ft. cnCJ: »)X| y^iaK5 9 
^5J0^^oTj:tlxfl5 6^<bCOm5£etBfi-?-^i *> ? P 
C4 OORA^CW^WtftC, S&ft^'f*- 
K6 1 ^^TLT*ffi^Jl»f^U^ffL^^k^*^ 

£ft&o 

[ 0 0 3 9] ffl^U, tt*Jt*e»5 goa^cso*^ 
T\ n> hn-;u@tt6 6 «r^LT«j?SfitM:7cIll(S6 8 
cOffi^M^^fflpJ^ffitttff 7 0 ft. -^com^ 

* f Stt«IWl5lK6 7 (l«t&Sft*o Lfc**oT. ^>K 

$\ k^e+g^u-a-r^i: ^ «r^tet)tS7 ot 

K:^$ft^:m^<7)«^T-Siilf$iJ«^ft>5)^ tCiio * 

^BB6 6^<b»ft5lJ-=-'v h 8 0, &i&zL—y h8 1C 
H?»«-?-**«l&?ftT. #»^fif^ft^o W±<Oftft£ 

li, 77hx>f7f 7 9tOFFI:n-ti:J:5»lfe 

[0 0 4 0] — -l^^^^X^otftftSM 
ffiSft^V/^i: * i*. VC0 4 3 0%}g^&(i. 
7 4*^oafeiJS«-?-^ref tin y ^ SftT±#*7tliT 
p#L, > Ka >^ c l^~^ 7 8 Ufcv>T^<OH«tl»: 

-;p|ilgS6 6^<b h U ^atJElK7 2 CSh 'J if* Hit) 

~tz> x n izm^mth s ft. ±E^»ft* c * 9 * s ft 
[0041] :<7)h'j ^ffi^iusS7 2frh<n y j j ^*fs^ 

(i, *^>*7 5T*^> h$ft, *ft*»»f5c^«[^a 
L7^k#> COpljTii— |U<7>7 y V * < v * 7 9 <OON 
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>\> Ktf-X 3 5<7)*il*^l¥ftL^^i(,cot LT, * 
<D!%£X'J]'5 > 9 7 5 Offi^lU J: <9 X 4 y ^HIS&4 8 rt J 
OFF<t4'oT«tliT-3 6 <7>fQSb^ffflt-r^> ^^(-. S£ 

m^Zir&o ztHZXf), M/Kk*-^3 5A s If<Ot 
ST'IEt!)$r^(t^ w t C <t &feP££*5»(CWlk-f £ «! t 

[0 0 4 2] ifc, *JI.$ii«iJl^(:^TL/:f*^. V 
CO 4 3 <nMW9.Kl±s O-f > Vzi>^v-9 7 8 IC I 
Olltl Six, -en^p^<7)*EH/4>'bi'Mi^>l t^:ffi3 
tiT^t n > hn-;H!S&6 6(C) -b y MS-S^tti 

;<33it, -litci 0 JiiiEL^o y ? ^ >fH^*£*Hf 3 
it£ 0 -f&i?*>, #tgtfji/lf*m&U, >>^>K3>"< 
U-*7 8A'Cj'J-t7h liWtb* 5JiSt, fi=faitK 
S5 8i5<tO f *^>^ 7 5i s H7 h 3it£ t^t", « 
vHSESIteHIUS 6 8c7)(g:^^»EiEtl,I5^fflor^Sttfl7 1 
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